INTRODUCTION
The global public health is threatened by antimicrobial resistance [1] . It has multiple causes, which are all under the umbrella of antibiotic overuse and misuse that is the "main driver" of resistance according to the Centers for Disease Control and Prevention (CDC) [2] . In addition to antibiotic overuse, resistance burden is summarized by: inappropriate prescribing, extensive agricultural use, and availability of few new antibiotics [3] . Several practices account for inappropriate antibiotic use such as physicians' suboptimal prescribing practices, patients' demand for antibiotics and self-medication, and pharmacists' delivery of antibiotics without medical prescriptions in community pharmacies [4] [5] [6] . A great interest is in the practice of community pharmacists regarding antibiotic dispensing and prescribing. It is specifically of main concern as many patients first consult their community pharmacist when suffering from symptoms of common infections, mainly respiratory symptoms such as those of rhinosinusitis. The contribution of community pharmacists to antibiotic misuse and consequently resistance has been documented. In India, the estimated cost of antibiotics dispensed by pharmacies is approximately US $1.1-1.7 billion [7] . The major misuse of community pharmacists is antibiotic prescribing, together with inadequate quality of prescribing and counseling. According to the CDC, pharmacists often prescribe antibiotics in common infections, such as rhinosinusitis. Optimally, when pharmacists are presented with a case of rhinosinusitis, they should prescribe over-the-counter medications for symptomatic relief and/or refer the patient to a physician, based on their clinical judgment and on the severity of the case. Specifically, 98% of acute rhinosinusitis cases are viral and do not require an antibiotic [2] . Although dispensing antibiotics without a medical prescription, nonetheless the prescribing of antibiotics, is prohibited by laws, it is still evident in many countries such as Jordan, Saudi Arabia, Brazil, Greece, and Spain [8] [9] [10] [11] [12] . In Lebanon, this law exists, but it is not implemented [13] . Thus, it is essential to conduct a patient-simulated study to assess the true rate of antibiotic prescribing in community pharmacies.
The objective of our study is to evaluate the prescribing rate of antibiotics for acute bacterial rhinosinusitis in the community pharmacy setting and to study the behavior and attitude of the participant (pharmacist/assistant) in response to this case.
MATERIALS AND METHODS

Study Design and Period
This observational cross-sectional patient-simulated study was conducted between February 2017 and October 2017.
Sampling
A sample from all community pharmacies operating across Lebanon (a list of all pharmacies was obtained from the Order of Pharmacists of Lebanon) was randomly selected. Lebanon was stratified into its six distinct provinces (Beirut, Mount Lebanon, North Lebanon, South Lebanon, Bekaa, and Nabatiyeh) as presented in Table 1 . Then, based on the proportion of pharmacies within each province, random sampling was done to obtain a representative sample of Lebanese community pharmacies. Using Epi Info version 7.0 (Centers for Disease Control and Prevention, Atlanta, GA, USA) for population survey, a sample of 250 community pharmacies was needed, where the overall rate of antibiotic prescription for infectious diseases such as rhinosinusitis and urinary tract infections was 77%, which was obtained from an analogous study done in Saudi Arabia [9] . A margin of error of ±5% and a confidence level of 95% was used.
Data Collection and Case Scenario
Two investigators (SY and NF), who are pharmacists, were responsible for data collection. Both entered each designated community pharmacy. The investigator (SY) would present the scenario (described below) of a case of acute rhinosinusitis to the pharmacist. The same investigator would proceed with the case presentation in order to eliminate any heterogeneity. The other investigator (NF) would only be an observer to help with the recall of data.
SY addressed the participants as follows: "Hello, are you the pharmacist?" Once the pharmacist was identified, SY would proceed: "My sister, at home, is suffering from severe facial pressure and a congested nose, what do I get her?" When the pharmacist was not available, the encounter was held with the pharmacy assistant. Any additional information was provided from a standardized case, only in response to the participants' questions. This standardized case stemmed from recent Infectious Diseases Society of America (IDSA) guidelines for acute bacterial rhinosinusitis [14] .
(1) Patient information: 25-year-old nonpregnant nonlactating female. (2) Chief complaint: severe facial pressure and nasal congestion. (3) History of present illness: symptoms of fever (≥39°C), headache, facial pressure, nasal congestion, and cough that started 2 days ago. She is taking acetaminophen to manage her pain. (4) History: not on any chronic medications, and has no comorbidities and no allergies.
The investigators would avoid buying the medications by claiming that the medications were already found at home, or that approval from the patient (sister) was needed.
Checklist
After the encounter between the investigators and participant (pharmacist/assistant), a checklist about the response and questions asked, developed for the purpose of this study, was directly filled with the joined efforts of both investigators. The checklist included three major parts: 3. RESULTS
Description of the Study Population
A total of 250 pharmacies from all six provinces of Lebanon were visited. The sociodemographic characteristics of our sample are summarized in Table 2 .
Medication Prescribing and Referral
After presenting our case, 15 (6%) participants referred the patient to a physician. Overall, the rate of antibiotic prescribing was 30.8%. Amoxicillin/clavulanic acid was the most prescribed antibiotic (69.7%). Participants also prescribed levofloxacin, cefuroxime, cefixime, azithromycin, and amoxicillin in decreasing order. The medications prescribed, either alone or as adjunctive treatment to antibiotics, include anti-inflammatory agents, decongestants, antihistamines, corticosteroids, or a combination. The medications prescribed by the participants are detailed in Table 3 . In cases where the participants' diagnoses were bacterial rhinosinusitis, 30 (69.8%) prescribed a first-line antibiotic, according to the IDSA guidelines [2, 14] . Overall, only five (2%) and four (1.6%) participants prescribed a wrong dose and a wrong duration, respectively.
Diagnosis as Reported by Participants
The participants asked between 0 and 15 questions with a median of one question (IQR = 0-2 
Counseling and Recommendations
None of the participants explained any drug-food or drug-drug interactions and none mentioned the actions that should be taken in case a dose is missed. Twenty-six (10.4%) participants explained the expected actions of the medications prescribed, whereas only one mentioned stomach upset as a side effect. Recommendations in case the symptoms persist were to take an antibiotic (10.4%) or to seek a physician (10.4%). Saline nasal spray was the main nonpharmacological recommendation given by the participants.
Prescribing Antibiotics
The association between the antibiotic prescribing rate and the sociodemographic characteristics and diagnoses is presented in Table 4 . The association between the diagnosis reported and antibiotic prescribing was statistically significant (p < 0.001). Also, the highest prescribing rate of antibiotic was reported in Beirut province.
The diagnosis did not significantly differ between males and females, pharmacists and assistants, or pharmacy locations. In addition, those who asked about the presence of sputum, facial pressure, fever, or history of rhinosinusitis had a statistically significant higher antibiotic prescribing rate than those who did not, as shown in Table 5 . By contrast, those who asked about the onset of symptoms had a statistically lower antibiotic prescribing rate than those who did not. Moreover, there was a significant difference in the antibiotic prescribing rates depending on the number of questions asked.
DISCUSSION
Our study evaluated the true antibiotic prescribing rate for a bacterial rhinosinusitis case in the Lebanese community pharmacy setting. Based on the results obtained, we detected that, although illegal, community pharmacists prescribe antibiotics and dispense them without a medical prescription for bacterial rhinosinusitis.
Our results are similar to those of a cross-sectional study conducted by Farah et al. [15] to subjectively assess antibiotic dispensing without a medical prescription in Lebanon, which reports that 32% of the pharmacists dispense antibiotics without a prescription. The results reported in the present study show a similar rate of antibiotic prescribing to that self-reported by pharmacists [15] . Although there are no previous studies conducted in Lebanon using the patient-simulated method, the antibiotic prescribing rate was found to be lower when compared with that in other countries.
In a study performed in Saudi Arabia, 40% of the pharmacists prescribed an antibiotic in response to a case of bacterial rhinosinusitis [9] . In Jordan, a prescribing rate of 48.5% was reported for the same case [8] . In Brazil, a similar study showed that 56% of the pharmacists offered antibiotics for bacterial rhinosinusitis [10] . Finally, in Greece, 69% of pharmacists prescribed antibiotics for high fever rhinosinusitis [16] . It is possible that the rate of antibiotic prescribing would have been higher in the present case if the patient insisted on having an antibiotic. Some of the common factors that contribute to this antibiotic prescribing phenomenon include the country's regulations, education and knowledge, and practice trends.
Additionally, the majority of the participants did not refer the patient to a physician, although bacterial rhinosinusitis can be of different etiologies and severity. The reasons for pharmacists not referring the patient and thus giving their own diagnosis and treatment are the underestimation of the physician's qualifications and the overestimation of their own knowledge [17] . This rate is higher than that reported for simulated cases in Jordan, where the referral rate was only 4% [8] . Participants had neither enough information nor the necessary tools to diagnose this case.
Some participants misdiagnosed the case as seasonal allergy or allergic rhinosinusitis. Thus, antihistamines were prescribed, although they are contraindicated in case of bacterial rhino sinusitis [14] . The rate of bacterial rhinosinusitis diagnosis reported is considered low compared with that of seasonal allergy. Many factors could explain this rate such as the timing of the data collection (end of February/beginning of March). This time of year marks the beginning of spring, which stimulates allergies. Reasons for misdiagnosing also include lack of training, lack of up-to-date knowledge, and presence of symptoms similar to other conditions (e.g., flu and allergy) [18] . As for the questions asked, in the present study, the visits were performed in the afternoon on weekdays or all day on Sundays, which could have had an effect on the participants' interaction. It is believed that individuals working shifts on Sundays or midafternoons may exert lower levels of discretionary effort and productivity [19] . A study in Spain [20] showed similar results for asking about allergies and possible pregnancy while prescribing antibiotics. Pharmacists did not ask about allergies in 73.9% of cases and never asked about possible pregnancy [20] . Similarly, in India, none of the pharmacies queried about potential drug allergies as reported in a similar study [7] .
Pharmacists play a very important role in counseling the patient about medication use and giving recommendations regarding side effects or nonpharmacological treatment. Counseling the patient can lead to a decrease in medical errors and misuse, increase compliance of the patient to therapy, and improve clinical and economic outcomes, quality of life, knowledge, and patient's satisfaction [21, 22] . The majority of participants did not mention any counseling points or recommendations. The results are in concordance with a study conducted in Ethiopia. The findings were that the information provided on what to do when a dose is missed (100%), contraindications (95.2%), and the importance of compliance or adherence (92.9%) were the most commonly ignored types of information [23] . This can be attributed to the fact that some pharmacists counsel the patients after purchasing the medications. Another explanation for not counseling is that pharmacists believe that too much information could confuse the patient and that it should be done for new drugs on the market [24, 25] .
Symptoms such as fever and facial pressure are indicative of bacterial rhinosinusitis, which explains their association with a higher antibiotic prescribing rate. The antibiotic prescribing rate in Beirut was significantly higher, which can be related to the proximity of pharmacies found in this smaller province compared with other provinces. Participants might adopt practices such as increased antibiotic prescribing to gain competitive edge over rivals in this province, in hopes of gaining a new patient or "customer. "
In this study, 29% of the included participants were pharmacy assistants evaluating the case, diagnosing, and prescribing medications. The similarity between the antibiotic prescribing rates of the assistants to that of the pharmacists' is alarming. These practices may be attributed to the confidence of the assistants to prescribe medications, the training and instructions of the pharmacists to the assistants, the authority given to them by the pharmacists, and the lack of regulation enforcement that prohibits antibiotic prescribing in community pharmacists.
The strengths of this study include the innovativeness. To our knowledge, this is the first study to determine the true antibiotic prescribing rate in community pharmacies using an objective method rather than a subjective one. It is nationwide and representative of Lebanese community pharmacies. Moreover, the case scenario written was derived from the definition, symptoms, and risk factors of acute bacterial rhinosinusitis. To ensure the objectivity of the case scenario and to eliminate any bias or influence on the participant to prescribe an antibiotic, the case scenario was practiced multiple times beforehand. Finally, the same investigator (SY) proceeded with the presentation of the case in order to eliminate any heterogeneity, whereas the other investigator (NF) only observed to help with the recall of data.
However, this study has several limitations. The sociodemographic characteristics (e.g., education, years of experience, age, owner or employee) of the participants were not available; thus, the factors that affect antibiotic prescribing could not be studied. Furthermore, there was no evidence to ensure that the participants were exactly who they said they were; it is possible that some were assistants who claimed to be pharmacists. Finally, it was not possible to distinguish between participants who made the right diagnosis based on the right questions from those who based it on irrelevant questions-thus, leading to overestimation of the rate of reporting a right diagnosis.
In the future, it would be interesting to perform a patient-simulated study where the investigator asks the participants questions about drug utilization, diagnosis, and educational background, to assess the contributing factors to their practice.
CONCLUSION
In a representative sample of community pharmacies, we concluded that antibiotics can be easily prescribed and dispensed without a medical prescription for acute bacterial rhinosinusitis. The practices documented should urge the Order of Pharmacists of Lebanon and the Ministry of Public Health to take action and implement the laws that are already set: the law that prohibits the absence of a pharmacist in every functioning community pharmacy and the law that restricts the sale of antibiotics without a prescription. A more stringent application of these regulations will go a long way toward fighting back against the global threat of antimicrobial resistance.
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